Halothane but not isoflurane attenuates interleukin 1beta-induced nitric oxide synthase in vascular smooth muscle.
Inducible nitric oxide synthase (iNOS) is induced by endotoxin or cytokines, such as interleukin (IL)-1, through a protein synthesis pathway. Halothane reportedly inhibits protein synthesis in various tissues. The aim of the current study was to examine the effect of halothane on the IL-1beta-evoked induction of NOS in vascular smooth muscle. After removal of the endothelium, arterial rings of rat aorta were mounted in an isometric force recording system. The effects of halothane (1.0-3.0%) or isoflurane (3.0%) on IL-1beta (20 ng/ml)-induced inhibition of the contractile responses to KCl (30 mM) and phenylephrine (10(-9)-10(-5) M) were studied. The cyclic guanosine monophosphate and cyclic adenosine monophosphate contents were determined by radioimmunoassay. Expression of iNOS and iNOS mRNA were measured by Western or Northern blot analysis, respectively. Halothane (1.0-3.0%) but not isoflurane (3%) significantly reduced the ML-1beta-induced inhibition of contraction in a concentration-dependent manner. The cyclic guanosine monophosphate content of the vascular smooth muscle increased significantly after a 5-h exposure to IL-1beta. Halothane at 3.0% significantly inhibited the increase in cyclic guanosine monophosphate content induced by IL-1beta. Halothane had no effect on cyclic adenosine monophosphate content. IL-1beta-induced expression of iNOS and iNOS mRNA in the rat aorta were inhibited significantly by halothane. The current study demonstrated that halothane but not isoflurane inhibits IL-1beta-stimulated hyporesponsiveness to vasoconstrictive agents in vascular smooth muscle and that this inhibitory effect of halothane involves the inhibition of iNOS mRNA expression. Thus, these findings suggest that halothane may have some sites to affect nitric oxide-signaling pathway.